Angiogenesis and lymphangiogenesis in thyroid proliferative lesions: relationship to type and tumour behaviour.
The role of angiogenesis and lymphangiogenesis in thyroid cancer pathogenesis has not been elucidated. Patterns for tumour behaviour and metastasic spread vary according to tumour type and whether differences in the angiogenic or lymphangiogenic phenotype influence the route for tumour metastases or determine a more aggressive behaviour has not been fully explored. The angiogenic and lymphangiogenic phenotypes of a large cohort of thyroid proliferative lesions (n=191) were studied. Using immunohistochemistry for CD34, lymphatic vessel endothelial receptor-1 (LYVE-1) (specific markers for vascular and lymphatic endothelium respectively), vascular endothelial growth factor (VEGF-A), VEGF-C and fibroblast growth factor-2 (FGF-2), this study analyses microvascular density (MVD), lymphatic vascular density (LVD), and expression of angiogenic and lymphangiogenic factors in normal thyroid (NT; n=19), multinodular goitre (n=25), toxic multinodular goitre (n=8), Graves' hyperplasia (n=22), follicular adenoma (n=54), papillary carcinoma (PC; n=27), incidental papillary microcarcinoma (PMC; n=8), follicular carcinoma (FC; n=20) and medullary carcinoma (MC; n=8). MVD was decreased in proliferative lesions, benign and malignant, compared with NT (P<0.0001). In contrast, VEGF-A expression was increased in thyroid carcinomas (PC, FC and MC) when compared with PMC, benign lesions and NT (P<0.0001). LVD was higher in PC and PMC (P=0.001), and VEGF-C expression was increased in PC (P<0.0001). Despite higher LVD and increased expression of VEGF-A and VEGF-C in thyroid cancers, these markers were not related to poor prognosis in terms of tumour size, multifocality and/or presence of lymphatic or distant metastases. In conclusion, angiogenesis is reduced in thyroid proliferative lesions compared with NT tissue. However, VEGF-A expression is upregulated in thyroid cancers. Lymphangiogenesis and VEGF-C expression are increased in thyroid tumours prone to lymphatic metastases. This may be an important mechanism underlying the differences in metastatic behaviour between papillary and follicular thyroid cancer.